In vivo imaging of cardiovascular endothelin receptors using the novel radiolabelled antagonist [18F]-SB209670 and positron emission tomography (microPET).
The aim of this study was to develop an F-labelled analogue of SB209670 with subnanomolar affinity for the endothelin receptor and to test whether it would have the required pharmacokinetic properties to permit binding and imaging of endothelin receptors in rat heart in vivo using small animal positron emission tomography (PET) imaging. [18F]-SB209670 could be produced in a total radiochemical yield of 14.9 +/- 3.8% in 162 +/- 7 minutes (n = 6). The radiochemical purity of the isolated radioligand was 99% and the specific activity was 100-150 GBq/micromol. In vitro characterization using ligand-binding assays demonstrated that [18F]-SB209670 bound with a single subnanomolar affinity to human heart tissue (n = 3) with a KD = 0.67 +/- 0.14 nM and a Bmax = 168.3 +/- 29.3 fmol/mg protein. The binding was time-dependent with a half-time (t(1/2)) for association of 3.8 minutes and an association rate constant (kobs) of 0.182 +/- 0.032/min. In vivo distribution in the rat was studied using microPET. Dynamic imaging revealed a fast clearance of [F]-SB209670 from the circulation by the liver, indicative of a high degree of metabolism. However, visualization of uptake in the rat heart was achievable and dynamic PET data together with the in vitro results suggest that [F]-SB209670 binds rapidly and primarily to endothelin-A receptors in the heart.